Abstract
Objective-To determine whether an intervention programme based on existing school and community resources can reduce school absence and improve participation in games lessons and sport in children with unrecognised or undertreated asthma.
Design-Parallel -group controlled intervention study.
Setting-102 primary schools in Nottingham: 49 were randomised to receive the intervention and 53 to be control'schools.
Subjects-All children aged 5 to 10 years with parent reported absence from school because of wheezing in the previous year and taking no treatment or 13 agonists only.
Interventions-Children with asthma were referred to their general practitioner for assessment of symptoms and treatment. Teachers were given education on asthma by the school nurse in 44 of the 49 intervention schools.
Main outcome measures-Changes in school absence and missed games and swimming lessons because of wheezing, and schools' policy towards management of asthma in school.
Results-Of 17 432 children screened, 451 met the entry criteria-228 in intervention schools and 223 in control schools. 152 (67%) children in intervention schools visited their general practitioner, of whom 39 (26%) were given a new diagnosis of asthma and 58 (38%) had treatment for asthma increased or changed. Over the next academic year mean (SE) parent reported school absence due to wheezing fell significantly, but to a similar extent, in both intervention and control schools (0-82 (0-11) and 1*09 (0.21) weeks respectively). There was little change in school recorded absence or participation in games lessons and swimming lessons in either group. At the end of the study intervention schools were more likely to have improved aspects of management of asthma in school.
Conclusion-The intervention resulted in a majority of children being assessed by their general practitioner and improved teachers' understanding and management of asthma, but it did not result in any appreciable reduction in morbidity.
Introduction
Morbidity attributed to underdiagnosis and undertreatment of asthma in schoolchildren'-9 is common and should be preventable. During the early 1980s two uncontrolled studies in Newcastle found a considerable reduction in school absence because of wheezing after children with wheezing had been assessed and, if appropriate, treated for asthma.4'7 Since then the recognition of asthma and prescribing of drugs for asthma in children has increased greatly,'0°" but children continue to miss school because of apparently untreated or undertreated wheezing.'0 To determine whether improvements can still be achieved in school attendance and participation in school activities of children with asthma and management of asthma in schools we conducted a randomised, controlled study of the effect of a simple intervention programme in 102 primary schools in Nottingham. The intervention was designed specifically to use health care resources already available to most schools so that if successful it would be suitable for more widespread implementation. The intervention entailed medical appraisal of children suspected of having undertreated asthma and, as children spend much of their time at school and staff may not be familiar with asthma and its treatment,'2 13 it included a programme of education for teachers about asthma.
Methods
The 102 primary schools in the Nottingham postcode area that were not included in a random sample for a previous study'" were I ).
Class registers of school attendance-Absence from school for each term (for all causes) was taken from class registers for the school years 1987-8 and 1988-9. Data from matched non-wheezy children (the child whose name was on the class register after each study child) were used to provide an estimate of usual school absence for the year 1987-8.
Questionnaire for teachers-Teachers were asked to record the number of games lessons and swinuming lessons, school outings, and outside play sessions missed by the child in the summer term preceding the intervention and for each term over the study year at the end of each term.
Changes in school practices and teachers' knowledge Questionnaire for head teachers-Head teachers were asked about the number of children before and after the study taking drugs for asthma to school, policies towards children taking drugs for asthma, and parents' communication with the school regarding asthma.
Questionnaire for parents-All parents who reported that their child took drugs for asthma in May 1988 were asked about the child's access to such drugs in school and before sport one year later.
Questionnairefor teachers-Teachers' experience and knowledge of asthma was assessed by a questionnaire and multiple choice test at the end of the study.
Questionnaire on asthma teaching sessions-Nurses and teachers were asked to comment on the asthma teaching sessions.
STATISTICAL ANALYSIS
The power of the study was estimated from knowledge ofthe time lost from school by wheezy children in Nottingham in 198510; the sample size of 150 children in each group was adequate to provide 95% power to detect a difference of two days (0-4 weeks) in school absence because of wheezing over the previous school year at a 5% significance level. The statistical package for social sciences (SPSS) was used to provide descrip- (75) 151 (68) 137 (61) 4 (2) 6 (4) 22 (12) 17 (11) 9 (5) 7 (5) 6 (4) l(<cl) I(<1)
3 (2) 1 (<1) 18 (11) 30 (17) 20 (12) 34 (20) 23 (15) 10 (7) 17 (10) 19 (11) 16 (9) 21 (13) 7 (5) 8 (6) 8 (4) 8 (5) 9 (5) 11 (6) 13 (8) 9 (5) 11 (7) 11 (8) 9 (5) 17 (10) 17 (9) 10 (6) 11 (7) 21 (13) 17 (11) 13 (9) were more likely to keep their inhalers with them during school hours than those in control schools (42% v 34%, p<005), and according to their class teacher were more likely to use their inhaler before games (44% v 38%, p<05). This was corroborated by parents (table V) and by head teachers, who confirmed that the schools were allowing more children access to their inhalers (that is, all children or older children were allowed to keep inhalers with them at all times) and that more intervention schools had introduced a central list of asthmatic children (table IV) . Diagnosed asthma and current drugs for asthma Between 1988 and there was an increase in both groups in the number of children for whom parents reported a diagnosis of asthma (from 61 to 81 in chi4dren in intervention schools and from 69 to 80 in children in control schools). There was a similar increase in use of drugs, both for [3 agonists (from 35 to 44 and from 42 to 62 respectively), and of prophylaxis (from 2 to 23 and from 2 to 22). None of these changes differed significantly between the two groups.
School practices and teachers' knowledge
Head teachers reported a slight increase in the number of children taking inhalers to school in the intervention year compared with the previous year (table IV) . Class teachers reported similar figures (between one and two children in each class) in 1989. At the end of the study children in intervention schools At the end of the study teachers in intervention schools were more likely to feel adequately prepared to supervise a child with asthma than teachers from control schools (135/241 (56%) v 47/276 (17%)). Those who had attended the talk given by the school nurse on asthma gave more correct responses to a multiple choice test on asthma (p<0-001).
Teacher evaluation ofschool nurse talk
Of the 241 teachers from intervention schools who returned a questionnaire, 172 had attended a nurse teaching session on asthma. Most welcomed the teaching session and thought it should be repeated at least once a year.
Discussion
The intervention assessed in this study was designed as a practical response to reports that underdiagnosis and undertreatment of asthma is an important problem in schoolchildren.'9 Our objective was to improve the diagnosis and management of children with potentially treatable morbidity by using resources that are currently available to most schools, so that, if successful, the intervention could be implemented widely.
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We found that 67% of parents responded to the advice given to the intervention group and took their child to their general practitioner for assessment. Treatment for asthma was introduced or changed as a result of this assessment in a third of these children. The teaching on asthma delivered by school nurses to schoolteachers was well received and led to measurable improvements in the practical management of asthma at school. As in previous intervention studies,47 parent reported absence from school because of asthma fell substantially in the intervention group over the study year. A similar fall, however, also occurred in the control group, and there was no significant difference in either this or any other measure of morbidity between the two groups. We might have been able to achieve greater compliance from parents with the general practitioners' assessments by more intensive coercion but we specifically wished to assess the effect of an intervention that was within the resources available to most schools. We did, however, assess whether the intervention was more effective in those who complied fully with it by looking at the subgroups of children who attended the general practitioner, or in whom the general practitioner instigated some change in treatment. We found no evidence that the intervention was appreciably more effective in these groups.
Some of the fall in parent reported school absence over the study period was probably due to initial overreporting by parents. In the year before the intervention parent reported school absence because of wheezing accounted for about half of the total absence recorded by schools. However, the reductions in parent reported asthma that subsequently occurred in both groups during the study period were not accompanied by equivalent falls in school registered absence. The simplest explanation for this discrepancy is that parents initially overestimated time lost from school because of wheezing. The apparent effectiveness of previous interventions47 may therefore be attributable in part to similar overreporting by parents at the outset of the study, and this point emphasises the need for a control group in studies such as this.
Although the visit to the general practitioner led to a new diagnosis of asthma in 39 children and a change in treatment in 58, similar changes also occurred in children in control schools. The large increase in treatment for asthma in children in control schools during the study may have been a study effect, possibly arising from increased parental awareness ofrespiratory problems as a result of completing the initial questionnaire. The general practitioners may also have become more aware of asthma in children as a result of this study and our previous study and have been more inclined to start prophylactic treatment. We are not aware of any other local external factors in Nottingham during the study period that could account for the change in both groups. Alternatively our findings may have been due to a more general trend of increased awareness of asthma and its associated morbidity, to which our study contributed relatively little. There is evidence for a fairly pronounced temporal increase in the use of asthma as a diagnostic label for wheezing illness in Nottingham primary school children between 1985 and 1998,11 which is likely to have continued and to have affected both groups during the study period.
The finding that our intervention was unsuccessful in terms of affecting the primary end points of change in school absence and time lost from sport and other school activities is unlikely to be due to a lack of statistical power as our study was sufficiently large to detect a difference of two days' school absence between the two groups. We conclude that our intervention programme did not make an appreciable difference to morbidity associated with asthma when assessed as time lost from school or games lessons. This is probably in part because the extent of underdiagnosis and undertreatment in 1988 was less than that shown previously,3 and the capacity for improvement was therefore reduced. The prevalence of diagnosed asthma in Nottingham schoolchildren in 1988 was 8 9%,1' which is considerably higher than the 1-2% recorded in Newcastle in 1979.3 Some of this increase might have been due to a true increase in the prevalence or severity of asthma,'&20 but as the prevalence of wheezing has changed relatively little in recent years'°1 120 most of the change is likely to have been due to greater recognition and labelling of wheezy children as a result of the early studies.2`5 The amount of time lost from school because of wheezing was also considerably less in our study than in the two previous intervention studies,47 again suggesting that asthma is now causing less morbidity in asthmatic children.
The teacher education programme was successful in increasing teachers' knowledge and confidence and in improving certain aspects of management of asthma in schools-for example, by having a central list of asthmatic children, allowing better access to inhalers, and enabling inhalers to be used more often before sport. Benefits from health education are difficult to evaluate objectively as changes in knowledge may take time to translate into detectable changes in behaviour.
The participation of school nurses should enable continuing support and advice to be available to teachers, with the potential for further education on a regular basis.
Although we were unable to show benefit from our intervention in this study, this finding may apply only in the context of relatively high prevalences of diagnosed asthma and relatively low levels of school absence because of the disease. The intervention may be more effective in areas where the prevalence of diagnosed asthma is lower. It is easy to introduce a screening questionnaire for asthma for all children on school entry, and this should ensure that schools are aware of children with asthma and those taking drugs for asthma. School nurses can deliver teaching programmes that are effective in improving some aspects of management of asthma in schools.
